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(54) NONVOLATILE SEMICONDUCTOR MEMORY DEVICE AND DRIVING METHOD 
THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To recover data at the time 
of turning power on and also to compensate in 
accumulated charge by a refresh function in a memory 
having a ferroelectric capacitance at a gate part. 
SOLUTION: The electrode of one side of a ferroelectric 
capacitance element 1 is connected to the gate of an 
FET 2 and its connection part 4 is connected to a 
switching element 3 which is controlled by a control line 
CL and whose terminal of one side is connected to a 
potential imparting wiring DL. The electrode of other side 
of the capacitance element 1 is connected to a word line 
WL and the source and the drain of the FET 2 are 
respectively connected to a common potential line GL 
and a bit line BL. Readout is preformed by impressing a 

voltage by the bit line BL and by detecting a voltage change due to a drain current. Writing is 
performed by impressing a voltage between the bit line BL and the word line WL. Refreshing 
is performed by performing the readout/writing periodically. At the time of turning power on, 
the data before power is turned off are discriminated by whether a polarization inversion is 
generated or not while impressing a voltage from the word line WL to the capacitance element 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A ferroelectric capacitative element and the field-effect transistor by which the gate electrode 
was connected to one electrode of this ferroelectric capacitative element, The switching element which 
has the 1st and 2nd terminals and control gate terminals and by which the 2nd terminal was connected to 
the gate electrode of said field-effect transistor, It is the memory apparatus which comes to arrange the 
memory cell which **** in the shape of a matrix. The electrode of another side of said ferroelectric 
capacitative element is connected to a word line. The source of said field-effect transistor for a common 
potential terminal The drain is connected to the 1st bit line through the 2nd switching element by which 
the direct or control gate terminal was connected to the 2nd word line. Non-volatile semiconductor 
memory equipment characterized by connecting the 1st terminal of said switching element to the 2nd bit 
line, and connecting the control gate terminal to said word line and the control line which runs to 
parallel. 

[Claim 2] Non- volatile semiconductor memory equipment according to claim 1 characterized by said 1st 
bit line serving as said 2nd bit line. 

[Claim 3] Non-volatile semiconductor memory equipment according to claim 1 characterized by 
forming one [ said ] electrode of said ferroelectric capacitative element in one with said gate electrode of 
said field-effect transistor. 

[Claim 4] Non- volatile semiconductor memory equipment according to claim 1 characterized by having 
the function to perform starting processing written in the memory cell which operates said ferroelectric 
capacitative element to a power up so that it may be in one polarization condition, reads stored data to it 
by judging whether reversal of polarization took place at this time, and corresponds these read-out data 
to it. 

[Claim 5] Non- volatile semiconductor memory equipment according to claim 1 characterized by having 
the refresh function which reads the stored data of said memory cell within fixed time amount progress, 
and writes this read-out data in the memory cell concerned. 

[Claim 6] A ferroelectric capacitative element and the field-effect transistor by which the gate electrode 
was connected to one electrode of this ferroelectric capacitative element, The switching element which 
has the 1st and 2nd terminals and control gate terminals and by which the 2nd terminal was connected to 
the gate electrode of said field-effect transistor, The memory cell which **** is arranged in the shape of 
a matrix, and the electrode of another side of said ferroelectric capacitative element is connected to a 
word line. The source of said field-effect transistor is connected to the 1st bit line through the 2nd 
switching element by which the drain was connected to the common potential terminal, and the direct or 
control gate terminal was connected to the 2nd word line. Where it is the drive approach of a memory 
apparatus that the 1 st terminal of said switching element is connected to the 2nd bit line, and the control 
gate terminal is connected to said word line and the control line which runs to parallel and said word line 
is made into a low-battery condition After giving a predetermined electrical potential difference to the 
gate electrode of said field-effect transistor through said 2nd bit line The drive approach of the non- 
volatile semiconductor memory equipment characterized by reading stored data using electrical- 
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potential-difference change which impresses the high voltage which can reverse the polarization 
condition of the ferroelectric of the ferroelectric capacitative element by which polarization was carried 
out to said word line in the opposite direction, and is produced in said gate electrode at this time. 
[Claim 7] The drive approach of the non- volatile semiconductor memory equipment according to claim 
6 characterized by reading said stored data detecting electrical-potential-difference change produced in 
said gate electrode through said 2nd bit line, or by detecting electrical-potential-difference change which 
originates in the drain current of said field-effect transistor through the 1st bit line. 
[Claim 8] The drive approach of the non- volatile semiconductor memory equipment characterized by 
performing data read-out according to claim 6 after powering on, and performing starting processing 
written in the memory cell which corresponds this read-out data. 

[Claim 9] The drive approach of the non- volatile semiconductor memory equipment according to claim 
8 characterized by writing in stored data by impressing the electrical potential difference according to 
stored data to the drain of said field-effect transistor through the 1st bit line, once pulling up said word 
line from a low battery to the high voltage, and returning to a low battery again after considering as 
floating, where a predetermined electrical potential difference is impressed to the gate electrode of said 
field-effect transistor. 

[Claim 10] When reversal does not take place to the polarization condition of said ferroelectric 
capacitative element at the time of read-out of stored data After giving the electrical potential difference 
corresponding to the stored data to the gate electrode of said field-effect transistor, this gate electrode is 
made into floating. When reversal takes place to the polarization condition of said ferroelectric 
capacitative element at the time of read-out of stored data The drive approach of the non- volatile 
semiconductor memory equipment according to claim 8 characterized by making this gate electrode into 
floating after reversing the polarization condition of this ferroelectric capacitative element, and giving 
the electrical potential difference corresponding to the stored data to the gate electrode of said field- 
effect transistor. 

[Claim 1 1] A ferroelectric capacitative element and the field-effect transistor by which the gate electrode 
was connected to one electrode of this ferroelectric capacitative element, The switching element which 
has the 1st and 2nd terminals and control gate terminals and by which the 2nd terminal was connected to 
the gate electrode of said field-effect transistor, The memory cell which **** is arranged in the shape of 
a matrix, and the electrode of another side of said ferroelectric capacitative element is connected to a 
word line. The source of said field-effect transistor is connected to the 1st bit line through the 2nd 
switching element by which the drain was connected to the common potential terminal, and the direct or 
control gate terminal was connected to the 2nd word line. It is the drive approach of a memory apparatus 
that the 1st terminal of said switching element is connected to the 2nd bit line, and the control gate 
terminal is connected to said word line and the control line which runs to parallel. Make said switching 
element into an OFF state, and the electrical potential difference corresponding to the data which the 
drain of said field-effect transistor is made to memorize through said 1st bit line is impressed. The drive 
approach of the non- volatile semiconductor memory equipment characterized by writing in by once 
pulling up the electrical potential difference impressed to said word line from a low battery to the high 
voltage, and returning to a low battery again. 

[Claim 12] The drive approach of the non- volatile semiconductor memory equipment according to claim 
1 1 which makes said switching element an OFF state and is characterized by reading stored data by 
detecting the electrical-potential-difference change resulting from the drain current which impresses a 
predetermined electrical potential difference to the drain of said field-effect transistor through said 1st 
bit line, and flows at this time where a predetermined electrical potential difference is impressed to said 
word line. 

[Claim 13] The drive approach of the non-volatile semiconductor memory equipment characterized by 
reading stored data within fixed time amount progress, and writing the read stored data in an applicable 
memory cell by the approach indicated by claim 1 1 . 

[Claim 14] A ferroelectric capacitative element and the field-effect transistor by which the gate electrode 
was connected to one electrode of this ferroelectric capacitative element, The switching element which 
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has the 1st and 2nd terminals and control gate terminals and by which the 2nd terminal was connected to 
the gate electrode of said field-effect transistor, The memory cell which **** is arranged in the shape of 
a matrix, and the electrode of another side of said ferroelectric capacitative element is connected to a 
word line. The source of said field-effect transistor is connected to the 1st bit line through the 2nd 
switching element by which the drain was connected to the common potential terminal, and the direct or 
control gate terminal was connected to the 2nd word line. It is the drive approach of a memory apparatus 
that the 1st terminal of said switching element is connected to the 2nd bit line, and the control gate 
terminal is connected to said word line and the control line which runs to parallel. The drive approach of 
the non- volatile semiconductor memory equipment characterized by performing refresh processing to 
which stored data is read within fixed time amount progress, and the electrical potential difference of the 
gate electrode of said field-effect transistor is returned to the electrical potential difference at the time of 
the original data writing according to the read data. 



[Translation done.] 
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[ 0 0 11] 

[ BM*jB& < r ^ tctov&m ] * 
«f*>*y^g^ ^s$sf*ses^4, s*^*#s 

30 SS^-^CSStc h SSiMttt * ftfc« »*S 
^>^A^4. ^1 te^cm2<^i 1 4*i«ai^-hS 
^4 ^ W l#He«ff h 7 > t> A ^ © h SSiccB 
2©*f3WW*Sftfe^-f •^? L >^3R^4, *ivr«^ 

^* 2© 7 - K 8SCC*t«SS ft^cM 2 © ^ > 

*/H/r*i©^^-KWc«i»«ft. w&A4*r>9 

40 *f ©» 1 Offi^M 2 © b ? h 0(C $ ft. ^<?>$IJ 

*n*ci*&c4*«*4U-cc*i. *ur, c©^Nis 

>• * ij -b ju«islif c - * ^ ^ffi o c oc-S^a L $ 
*^U> i *y*:^tcw*at»y 7 u^^atM^. ®^ 

i?1238»Sf*«SK*«:-*©»aiKai4 
ft*<fc^u:»fPU c©4*»S©se^»c->3rc^5 
^^^t-^C4CCj:-'Ciater-5??:K^ffiU. 

*aii/'j |r -^tttar&>*y-irju«:B*atr4*>±w r 
50 Msaf^ttfis^tt^^ftrc^. 
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[ 0 0 12] [ ff IB ] *S?WM * x ) &Bdi. 0> M ? 
u^t^»SSt. ©^aiSrAftic, fciUzWHEtfT^ 

aft tree >j7u^^*it*tt. 
aatcai 'immttt zct ztc$>< ¥tfr& o 

£ <£> J: ^ K SM¥ 1/ , C CD <b * &B©K*k 
tm C M*&HW£t * c t cc o tTEtt^- * * 

*&t»t><OT?*>0, C©*^tdJ:n**. a£9&£f<tf8 

ft£4vci*tt<r>«tt (wm»Ba>TiH«:W»*l , ifc« 

1 0 0 13] 

"CHiS**JHU , C»«IKHBW&. S^tMffe 
tt>*yttS£-j<"& Bl * 

BftttX? 1 ®-#OTttMJHME h ? >t>* > 2 

«E>y-h@s<L»«t$n. c<Dj*a»4te, 

(Os<Jjati / /'-hi*^>hP-^^^>CLti:^^ft, c 

©fs^o^Si* 7- raw Ltc^^ ft, mmw. v v 

> i> * * 2 © v - A l*£iiStiaG L K , FM> i* fa- 
sh SUB Ltd g^S ft *fc, h^^X^fiDSAd 
ft* 5«£ fctf * * .'I* 5 S L tC#8 3 ft 

6. acta, MK^sajR^io-^c^Siaffam 

h 7 > i>A * 2 © h CAE £ tt-|*© «>q £ U 

[00 141B2I*. A-f ^*>y*^3<D*(*Wt».« 
WiWIflH'CA*, ******* 31* PRtt 
«K*fcl«**5±Kl*«8AfcM0SFET«:j:-j 
TTmfiSSft, V-A- KU^>*l»rtT&ttt»6©- 

LKBasn«. 

[0 0 1 5 ] B3I* «WD»flM»*8aa , r4fc 
»©;F**Mt*«M * 'J as^BSS&^l/fcBH:/ 



(5) tiB?9-3 2 6 20 0 

fttt^ft-^i'SEBt* snc^stifc-*'* y*ju* 
-*h ip ^ ^^tt^BB-ani/r^ft^ty-b^u^ 

CL. DL, B L, GLtocfctXS 
Lfc«tt*#il4*tttt9BH 1 0 i. SS^S h 5 > 
^ 2 tC?Sft 0 r ^llSUf ^ ^ 

IUBS 1 3 t, C«-»SiSe«:f<JSO-C!a».r-» $S$SU 

ft ^ 'j7u^^ *44aaii« i 5i^n 0 

[0016] [B0i&»] %(C, Bl . B3<r*Rlb 
20 Sa«tiaSL«b:^ h«BLia>H<c»9Sf*«fiX 

^ i PKwa»«(**»as^*sE*epiDr 7- k 
aw Lib';- h^B l t zmm hC itc J: bT c 

©tr^ ha*a»W4C4fc:J:0 , 3- Kacri^aftb' 
hoc— lia^i^&^pJtt-cab^. CCC'w^^^S^- 

«catt3»w&sn6 0 «awt7P-^^>^ttatc 
**w&aa*<m«!>«B-c7 d-*- < > ycca ^-c^ 

30 fttf. CO»83ftfcWtBfir'S«<Qatl«:t-7S 
tt^IMM 4 6 h 7 > ^ A ^ 2 © h «C »Tt? 

[0017] £o>mz&*<»bt. ®M* 

-2>, ^S$S««aX^ 1 ©JHM>*l*l<c J: 0 hccg» 
ft^^M^gte^&b^Ai^sa^: h ^ > ^? 
2 © ? ^ * ,UC ¥ti& $ ft-2> mtoSSiMfcffc? ^ . * ft 

*CttCft*). 7- FaWL(Cab&M#tBU«E(caC 

40 uc<L*tcb--^ haBL(cakn«Ku^>aavj»a# 

«*»ffir &c ifloaittBt? 1 ©»a©*i«3» 
b^o, »at«ar&cift<stia*nfcf r -** 

[o 018] [i*±waa] sc*. tii^7»6 

*©M»aftC:Mjl:f 6aB^6A«. BaofcJ:f» 

50 *c. am«to^a^j:? a caa4Hib9>^*2«[) 



http://ww4.ipdl.ncipi.go jp/tjcontenttms.ipdl?N0000=21&^ 5/16/2005 



Page 1 of 1 



9 

i/. c^m-c^wmf^fiXT- 1 ecttftSttK-jt: 

[ 0 0 19] C<Cfc«>, ti.'H±W9&&Ba I 3Ktt, aL 
fcltf T* 4 S &© * * 

tfWtti, ^KfeftlC^-*aW!lHKi 4£rtLT:r 

(BOIMKtCj: VC£l>48*WI54 T?©*lfl>JK: DLK 
J:^«Mr4*S"C*4. SlT, «4ft#E«DL± 

aatiEKiTtf *. erne *o awEfeWw-ci*^ 

t?W L©SBEP0aStlfctf & ft4*. «HHEIE*&» 
fc»£*Cl**©^«»#*nto -7 "CD L©®£#&* 

I o o 2 o ] awe, Afe±«%atc^ci6»iStaio«ff 

©SSIiO^&K^t'TiBW"^, 7-K«WL©«tt 
C *fc*S£<>«S[fcMS 0 4 SEfcLbK fctf 4 J! 4 C©«-ff 
SK*«g*ftrv»ifl^<J!>»&SS4^fiid;, »«5©WB 
fc*f4±ft4. KlW>-V-Al3HC®E£6n 

trflUffft. c©£*WLKjfi^ft;wrx«f4*#* 

4C£*>p|8&Cfc4 0 

[002 ! ] ^- £ OS**fcB l,#»7 0 fc & , C©8E» 

&». DL*^ur»«»4ostt©w«ffc*tf^fc 

ft. B^(OaS©§0^*il^ii<O^a«:«^Ta0jA 
^H^o SI2©*ftli. »«K<£©*8C&ft*->fc-b 

jwc * r it. »ica»©s * jUMfc ft 4 1* 4 ^ ^ 
a^ic^o^Katcs^iianfeisecft^-cA-s^* 



(6) ftH¥9-3 2 6 2CC 

10 

K©Mft[l] w*£«£&3 t r K:»ilS©4*±W*Bafl> 
©•fcStt, *JSWcJ:n«. «B**7l/fcCttt:j:fl 

C&3OTF*tft*. 

[0022] [<J71/^^.]:XIC. *JWW>!J7U;f 

Itt4) tcM*nfc«#»4»«»K:jfeton t *©**« 
H#H»3ilT4<t^4?fl>H#[Ht/^HlStft&, *C 

BfK©lvHftM 0 , W*©B*Ha«3ftfa<<:-fe^O^- 

st*aii/i»«#jA*&tfc», c©Hftfta&a*&7? 
«s-cM^6cs^««it±'r««n<rfT9 i»7 

[ 0 0 2 3] ■■ttA>S©i*±W r «B»7a«:a!*© 

aff*©BSBW8fir 4 i. y 7 u 5 > * eoMind ti. 

WUftalKHto«*(fluSlfSiraC/'C*4. 
1 0 0 2 4] >J 7 b 

-W«:^C' , cr?W4. *t\ A^pf>^s^3^^ 

cc«as#*-tE*|filtcaaiS't*4*E*^W. *0>ft 
D LKJ: »J ^^SU4 lCflSE«:fi|«ffc*EtCSrtl/ft:ft, 
30 *A v + X/m+S&tyTho ^au'cr- 
* K ffi -3 r 7 - K*W L i h ^ > A * 2 <0& 

s^irt<^^*#*^a^ii4«E*EniD0. y-* 

4o aa©**ii**tTofei*Kft4li 

* > ^-f 3 =£ * > cc o r ^»tc c it ^ 
40 4Ciccj:-?r 'j7U^f *tff9<>OT*4 i ccoj: 

reift4 0 ft**. « 7 u 7 **\mr u^-*b*bsk: 

?T ^ s»tt ft < . Sfc^ffi b #B*U ft 411 « 7 1/ ? 5/ 

[ 0 0 2 5 ] 
MUM] 

i <?>^pij ] m 4 ii. i <j>^m<ozj& 

50 HCDBEMrAA. ■4©*«W9Jtlfl»©-bA'Cl(W8 
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ttft-fe >i r u a %m i, xte o , bi 4 ■ca*flflxrca£> 4 -? 

iUB. *±***C, *T*-bJUDtlHW'&, &©-& 
JU««»S*Hf ( F A - F D ) £ % h MAM 
SJWftXiF©TfiWI»c«|ft3nfc» 1 ©MO S F E 
T(TAI^TDl>t. Cd[>«tt» <CA-CD> CC 
y - MfiWlS ftfcV2 ©MO SFET(TA2-TD 
2) t % 81©MOSFET©KW>KV-*3Wttl 
8hfc»3©MOSFET (TA3-TD3) 

[ 0 0 2 6] Y l J ? * AtWcffiBStt'CfcO , 

Ktflftitf * htfffl<LB*l*tt4Z^©iBT?-o©-fe 

*tf * («A£iM(, 81 ©tf* h«B±82©tf? t 

JfcHsJU8*tf * ^ 0 tTO, h 0©b'? b*SB, 
b* MlD**fteftB0. DO, 6©H*e* h 1 i 
mf. t'y H©81, 82©b'? h^B, D£Bl, 
Dl£*iIT4. 9-K8F, $IJ^C, W»7-K« 
WUE. 9-K#l*©-feJU«:ftai*'Cfc9, H4'Ci*±© 

ft©* jib* 7- ko tmK v~ f 1 ' ooBaat-ene 

nF 0 , C 0 . wo , T©fi * ■? - K 1 t<»CX. 7- K 

i©e**f i. ci, wi ±**tr4. wmfttt 

IH 1 ©* 1 ©MOS F ETCOy- h fcJtt*84TC<r»te^ 
tta>W\tV- F«F0. F 1 tC##<*ttXV4. Mi 
©MOSF ET©v--Aat«lSft , C<r»4. Sll©b'? 
h2SB0, B 1 i$, •j77U>ASRBii^ifli? 
>*7>7SB0, SB 1 MSSftSIVCfe*?, *2©tf 
?h«D0, Dili, U 3 tU>A«RD 
ir>*T>7"S DO, SD ltcit<*3tiri-4. S£2© 
MO S F E T©y- h l*«»3»C CC. *fc K H MiH 
2<Dt:v l>«DK»t*3IVCl'4o *3©MOSFET 
©y- h Itilft 7 - KatWic , FM> l*S 
ttBKtffft3ft4. 

[0027] [ m * ft*] m * ft*tf 7 - K»tt-C?T 

«t*. «jME*VDD&*31-*'4. T A 2 . TC2 
m v tc tth* 5 ccWHIC 0 fl>M4 «****. 9 - 
k«fo*^i^juk:hheu bo. Bicc*n-e-n 

#*ii*fcl** r -*«Ct^*4«ttu^l <VDD, a 
ftSWlU^) W04TA3, TC3#* 

>(CJQc4Stt£neisfc©*, F 0 ©«&*-* VDD 

tc±cfrafc»«ii^-<jwcB[r. f4£, FO^ttttu 

**©4 *rt>V D D©4 «r*4 r* d A i © K u ^ 
F 0 , TC l©Kl"f>£F 0 ©Ric«EaW*fl 
CftK J: ♦} r - JrtctiaT4iai *0[>»8S«:»i*«(*«a 
St^FA, FC^sacrcitf-cft*. C©±*«S« 

fc. 4*ft«-Ci*S*tUO©BS, 9- RftF&atti*'* 



;?) WBT9-3 2 6 20 0 

12 

jUKKtofcttfl-ca**: * & K u ^ i^&Sffc Steffi 
i/c^htc^. c©«*c Ku^>«aw»a*i*«cj: 

♦J * £ < iSIffcT -5 J: 0 h 9 > t> A # © U ^ I «flt©H£* 
«R«fHm©M«ff9« 
[0 02 8] *©», T A 3, TCS^^-^tcf^J:^ 

•?-F A, FC«»Sl/fe**ift&. 80i&»«t%ft 
^7-K!tCM»fti, Fl^iU\'k Cl^TB 
2. TD2*=C^Kl , r*«tt, Wl€:TB3, T D3 £ 

**tf-7"Cl^lW»«f*«a**F B, F D©»«* 

[ o 029] [ is^a b ) £k> sgi^iwsae^© 

e>'e±©-b.'u©^"-**«#ai , r«^*«wftwr& 0 

wb© u ? i- * 3. zm® . $«iai^c o ©«&i* t a 
2. TC2^^ccar*siaicfff#3ni:^*. 7-h 

SIFO^ilfeU^tca^U, BO. Bl&ttRS#$ 
(flitttO. 1 V> UUttf*. W0*TA3. TC 3 

ifitittctt&mfacmmtzt, tak ici^sass 

«f«ffiJE-¥©»S«c J: 0 S * i££ n^cr - * fc iS^ T 
^KU-<>flBfc*t»n4. CWc65>BO, Bl©*i 

ii c©«Mt*E«eag©rt»»st ta i ^tc 

[ 0 0 3 0 ] r- 5 Ktf; l; ft; 2 ^©«fi©fe1 i a 
30 t'JPr u>^»RBtc^*B0, Bl©@&iRB© 
■j7 7l'>A«f4&sfl"te>A7>^SB0, SBltc 
A* L^zf 4 C i -C-b* A, -b JU C (C£tt $ nftir - 

***nen ** r , "0" ©i*rn*c*4^«fl8if 

JMb^jU, C1*TB2. TD2*t7Ccr4«tt, 
W1*TB3. TD3**^t£ir4«tttCK*'r4. C 
WC ^ 0 ^SftSS^-i 1 F B , F D ©a&tfBt M $ n 
4Ci^jrC^^CCT4Ci^T*. SfcttflWCB, 

40 [0031] t s fc±wes ] acc . 7 kss*> h 

iL *5 ±tf 4 1 * ©4 *±(f MtC-^i 4 . 4 

4*s. c ntmjt 4 a -c5i-«* ^>© $ ©a*s * 
ii^ikf 4 0 4 *>±^s©a^ffi u xmcn >*am 

f4. a^ffiUii^-K^firlf^, TA 2 , TC2# 
*^r4J:^iCS(ISai«Ci)©«tt«:»«r4 0 7-F« 

f oc^ia&asyu^.'u^i^t/, k»wo* 

T A 3, TC3*s*7tca4Sttccift7W4. DO, D 
l*tti&W<*iaK£L,. TA2, TC2^r^>5iir 

so m^m&£&m^Mc®ML<tc& x do. di* 
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<on\b£ V D DK±tf&4 D 0 , D 1 

W©»a(W6l#«:J: 0 &S£^£igC**££4iec£& 
(,'«£4#fc£*:i&, DO. D I Outfit 
S£ ^ tc w & £ S tlX t J 5 - £ttli:D2 

?. 2^<Dm\tL<Q$mt%.z>m&&')?T u>^rd- 

C<D*{44D0. Dl©Sf4i*Mlt'fe>^r 
> y S D 0 , S D 1 tc a13 btt&? h C 4 tc J; 0 <fe b 

TB2, TD2**71CT£^& 1 W1&TB3. TD 

[ o o 3 2 ] c c«*aibfc4ffi»s(*»s*at« urs 

li. *iotr^ naBtc**ii^'f->&^*** , c 

^2©f^h«D^^&'f-afiS^ffiU©«7 
ft. «CE>7~*£^ffflU:Bitr6, DO, D1K*4 
^4=&#^»^S|ICA, CC*Hl/«ficct/fea. CO 
0)«f4«:».ffbTTA2. TC2£*?KU *S»C 

a. cc*7o--f ^vyttjucs-*. Fowna*# 
nu^ncKSLfca, is^asnfc-fe^A, **c© 

r-* ( V D D . *fcltt»L^U> £B0, BltC# 
A. TA 3 , TC3 SiC, FOC'StiL* 

-a v D D cc 2 d I * ±tf . *<D®mzttm u^>uc * 

* > * £*£?t *?;fc4* 

omfttmexv moo***.. TA2t-**> 
cc L *C * & * o Kt? t> c 4 tc J: 0 ttMlHft a? a#ft4> 
«S 4IU iv ccr -5c SUWtt 0 tc J: y 0BKKtft9 * fcig 

©•^ii^ac'tttcswe-r -s. juWKe-kJi'Att: c<wa 

h«DO*VDDKRSEt#TAa**>KT*C 
4 *C*««*03#Mi *i£fSj £ teat L fcfft, D 0 ®S(4 

*c «jM«co«& tmv HKiatf t * t?r * e> t a 2 * 



ffi) 5BH79-3 2 6 20 0 

[0033] »j7U^->a.4(LII|5iSB 
It MS 'J71/? > 3. **tt 1/ T^€) * "5 

> h L % 0r*©Bra * 4 *€E> U 3 u ? > * i&? 

F0«VDD(C. DO, DlftJWu^JWCWt 
TA 2 . TC2^^>Uf, ^-FOO-b*©^* 

[ 0 0 3 4 ] F 0 (Om&m® ^ ^41/. D 
0. DlQXtiCKSOtinllHIUltttLfelft. TA2, 

iin c *©a, bo. b i tc^n-en^Hr^s* 

ii&y- ^ (CttltUfc«E ( V D D * fcltfHlu^ ) 
tCHrtfO, T A 3, TC3^^->f^, C©^C\ F 
20 0€-aVDD(C9l«±«f. *fl>fM**U^^«:«l[4l/ 

stetti.T i itac»fc«>, ftei&**tf9c4&<tttft* 

6. DO. D 1 (CiESic»*ii*3>sfT3b 

nfc48ic»B^ifiiccifi:i;-cSHf»a5CA, CC^JWi* 
«14«:D0, DHC^. TA 2 , TC2^*>5i*fe 

»->?cfia©*ffiu:a«3tr*. ttia. 

r. miOVv M»B4S20>b'-.' hMDi«N»:ttn 
30 3n^C4^C»fcis0, B-B»4T*C4#BJttX*fc 

[0 035] [»2©*ttW] H5i*. *ftfl©»20 

A. 2ET*-b*B, *±**^C, «Tft-b^D4*?S 
S-bJUkiSiRStt^aSR^ (FA-FD) 4, 

40 -hd«»af*«fl* : FC'-*fl>s«s4*ift*nfc^i 

©MOSFET (TA 1-TD 1 > 4. C^SMC 
A -CD) CCV-A^af«3nfe^2©MOSFET 
(TA2-TD2) «rfrr«. 

[o 03 6] ^>ni^i »j * d?A««cBa*n-c4*»j t 
9- K**4tr? \> ism tmmz-'iw&v-^o-b 

«rtr ^ h^(6]4^o ar 1 CDtT? h«RB4ar2©^? h 
«D«tr^ h^wo-b^ftaccftpoxfc*?, 135 ri* 
a©W«!>ir^«P* ? H 0 4*D\ tr * K) «>t 9 h tl 

50 b. D*<-n-enB0, do,«cmi«?h4* 
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v. t?n©K?ntBi, d i mm 

»C . 9 - K3S Fli 1 ?- K #ffl©-fe>^C£iICC& <? X 

o ©suit -en-enc o . f o , t©r* 9 - k i 
o'. 7- k i ©rate i . f i i*w s 0 bus* 

SE**©* 1 ©MOSF ETW- htWkStlXl* 
ttlMfl©«tt«7-KIIF0, F IKJftftSJTC^*. 
fflCMOSFETav-atttfttSft, KM>l*U 

i©t? hsbo, b lcdttten-ct*. mzcoMO 

BO. B lit 1 ) It U>*8iRB£<bi>tCM#-fe>Ar 

[0037] [i^ii^] C^M'C^S^^J: 

*£S*iAtr«£K^r8ffl'!r&. TA2, TC2# 

FO©«l*IWiU*JUefttU BO, BlK«ne 
ns ei&»fcl > * Cdie^f < V D D * 

SfciffiiU^) ^^.^o FO©«i*-*VDD 20 

iftU^,'UC&£-r o C©&ffiCCj:*). FO^iftU^^ 
©££aw D D©£ % 1p<0 Zi$>$> iPV T A 1 © K b > 
6 F 0 , TCICDKUO&FO ©MKSE#** ♦? C 
nee £ o *tc«ar*i**o>»«**WBt«« 

[ 0 0 3 6 ] * &, 0 5 ©MMlTtt . U 
9- K«FKiH*BBl/«E€:iB^fci*©»S<c«fc* K 
>«*Sfe*fOT?*ft*. ^©««-c FiW >m 

8W»flHfrflKJ:«J**<*|tU *fc9-K«F#* 30 

©tt#*3 < St * J: ^ tc h ^ #©1/ * t'tf ©tt 

-KIttF ltVDD/2. CI&TB2, TD2£* 
^KTig&KgteTac&XN *©9-KtC»*i&* 
*t?va**IB. EJRSf*«S*?-FB, F D©»S«* 
flUa«fclfl*t*»CB, CD©B»*Sirc*4. 

[ o 0 3 9] [ is^a o ] iftiwfcsa©^- 
taw?i,>xmwt& 0 n&uxv- ko©**©^- 

♦ tlteMHr»dK:^* , CBWf*, TA 2 , TC2# 40 
* 7 K * J: 5 C 0 ©^{S « WfrT * • F 0 &Is*ffi 1/ 
•EKJrtl./. B(: '* B 1 tSftWeft^fiXWBttBU 
fc £ b X i> &B#KK c «dt«MBE ( fl* 0 . 1 
V) KSPt?S. T A 1 TC i li^SttSSS*© 
K J: »J n& 9- $ Him* h li * c»ttiEffc 

[ 0 0 4 0 ] C ©fc«>B 0 . B 1 ©SfiliSEEIftJSW© 
rtWWtTAlt>TCl©*Hat**&*taO, ? 

a 0 s * & * n - * k * *i mt* * 2 -?©««: so 



2 6 SO C- 
C© 2-P©ffl4©lffl i«t*S ME 4 U :> 7 l* > AS R B 
#*B0, B 1 ©Sti i R B© y 7 7 > £Mfiij 
-b>*T>7SB0, SB ltCA^l/tbiST^Cir-b 

•u a . Hr c ©car- * #*neh t , " o " © 
c ifhr* &©3»q^Nilc ^ stow i/ t?Tto4 1 * 1? 

-KlttF ltWfcU^*. C14TB2, TD2«sr 

ris^ffl i/ & tf -> r c * * i ^ *css»fliftsftx+ f b , 

FD©9ft*tt£*lfc4. S^CB. CDCMMW* 

t>n/c*jr*c<5;©wt^:5tc-r4ca:^r*^ # 
[0041] [±^±tfsas] fB»*7tti8^& 
4*> i * ©a *±tf «ncov ^anif ^. 11^3 
±tf aa-ci*^ : - * ©a*iti u <t , b m * , 
^r^^Tf ^ a *cfj &© ^ <j>n*m * 

**t±* C©A*©K#II10I*7- KMI-CItS. 
7l«^&©tt»C * *SSt±T 6«t!a«: tf -7 fc». T A 
2 . ICZifiirmtthX:* tcMfflttS C 0 ©^te 

9-K®F0 4«*U^^tCii^^io ^2©b' 
HHD0*Kl»U-<^B*l# , C*ftTA2. TC 2 

Astxc<r&«tik(cco iSittBCA. cc* 

[0 04 2] *©«, T A 2 , TC2^:^7tCT^J:^ 
tCCO©*^^*^^. F0 4VDDtC*tT^i?agS 
SttM**©^©^ # <c £ 0 <t8?5!k£&C 1"*!^ 

tac*fti*»a^**fc», #^siiCA, cc©^fi 

ft£*?o 9-F«F0«:i*±WW©S»|IJl/«E* 

6n?w » 1 © ? h aiB»: 0 . i vsawraEfceflfti 
i/. tr-^ hi»Bd-»«*rtfcJ:^t:(t*2'^©»{4©ra 

tftifllHft'J^T U^^eSIRBiC^jlBO, Bl©^ 

L/tttt* * C & "C-b A . -fe ^ C (CBtt d 4an ^cr - 
g^aS<./^tf^C*7-FlliF l<rtf 
C1«:TB2. TD2*^5Ccr*«i«:» 
tt^Cit'^^SS^FB. FD©9fi«tt$ 

[ 0 0 4 3 ] C ©S^ffi 0 6*©«@*»S4»« b r ^ 

j&»© 1 ffB©#Slt, 7 T »*SWrflll/©*7ia. 9- 
KeaF0&»*«tti(./. TA2> TC2t*>tl/fc 

-&giic a , c c «si omi-tc i/fc%c o©s&*«^, 

T A 2, TC2*5r7CCUT#*»«:9a-f <>^C 
"T-S, C©fe. F0©^fi^j4u^^C|ft^l>XS^ 

ffl^nfc-r-^^^^t^ MiB(caaDu. fo* 

V D D cc — 1 *±W«i ^CttiMi&^IK t OX 
^^tf^o »«*3i*©2Sa©#Si*, JtfcltfW© 

u©mc »s^hc u fesstswf*^ » or ©*ff 

*»«B©H«S«:t7t', ^SliCA, CC©Stt©MMRI* 
^Sfe©*ofe-bJUKl'OC»rt»ft*->&-fcrJUKoi*r 
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[ o 044] m*ftutcmgxu£z<rMmmt%&% 

«©«i* ffl«©w * v & j«*©«iHc«MWtc 

©8*i£*?£©fiK:8*T£. CC'C. -bitA'CORK 

«?-Ke9F0«:««WttCCU. 32©?? H£ 10 
D 0 1 V D D«CB*0 T A 2 >(c ?h £ 4?4£M 

ittfitt-T-F a ©aatjiw* *©». DO 4 

f fc* T*> & C 0 ©«(££ »fW £ C 4 K J: 0 T A 2 , 
7C2£*>/?r7i*"tf. **i*n©*ju 

tBi;«i«cr*. #*a*wu*7«, *»»&©* 
*s*©«ih*iiwu/t:. afciWfcE**^**. 

[0 04 5] ['J7l/-;f>] «j7U^^*«UffiBKS 

**«7* £ * ■Cltfftf* 68b!*** 5 ! 1 * v» J: 0 *c 
l/#StC J: 0 IdlSr - * €: 1/ C tit —"SKIS 1/ r 

asetfa, fc©<^i**-*#«<:**.«. 

«. FO^rVDDCC, DO. D 1 tfcttl^Jl'KWfc 
I/. TA2, TC2**>t/T, 9- F0©**©*** 

[ 0 0 4 6] 3WC, F 0 €«» ^*tU, D 0 . D 1 30 
©«fi**lMK»6nfettJBIt«CBt*Ufca, TA2, 

ss<lt^ 0 *©«, bo. Bicc^n-en^-b^s* 

&t?;r- £ tc*ifc(.,fcsIE C V D D * > 
tC&fiL?i> Q c©J*JSi?. F0*«HVDDWI*± 

tari^tiis c <t >y < m&fi>h*kt>titc?mmc* 

f^flSSTCifC**. *©«d«Ctt. DO , 
D 1 «CjE*«» ei&»*tt? fctlfc 4 * (C IV 40 

ranttBCA. CCftlfl«Stt*D0 v Di^x, 
T A 2, TC 2 *?4U ttttttC 
A. CC©«4«:]i*(I>«*ii*«:tTofcaa©»ttcc 
g^<*tf£o ft*, *|lffSt«Kfc^c£, »l©tf* h 
iSB4H2©f ? h«D«H>S«C*aStl6C4#ft^ 

ra«*v%ftr *c 4#-ce*. 

[ 0 0 4 7] 

[ Emma* ) jyjjflw l * j: ^ cc . *ftwo^F»#ai 

'J «Ht*, W3t7Kj:0itetonA:»l)W# 50 
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©^Sicc J: 0 38 $ nfc««*SffliS: A«K*818T4 t> 
©'C*6© t 1 . saa* 7 K £ 0 Kldtf- $ *. * C 4 
dttt<, KWRrXauitt. Wfct^HCEttf'-*** 
H1-4C4JMI»Ctt4 t Sfc, -tfBMffillfilFiKS 

[@2] *ftW©*te««:iai-'C»tr»*>n4^-r 

^S^-Cab&Sff^ h ? ©KffiEIo 

[03] *^©3Bfc<JWBfi*tt«r*fca(W>3'o? > 

**IK>BEKB. 

[06] SBM$fli©^f*ltK©ftBB. 
[07] Se3S£aSI3©^(*Sg©KiSBo 
[08] St&g?t5©¥«f*SS©KiS@o 
[@9] S£3fciSSl5©TS^14>^'JISg©lslSSS. 

2 «»»mh9>^» 

4 «»«iHi:a* J F4*» s ap-S: ^>*>x^©y- h 

4©^a 

12 AtUAHSIIBBl 

13 fi»±fif«HBH 

14 * meat 

15 U7 u?t^«Lj£BBS 

18 Pffl!/'J3>1S 

19 nav-^»« 

2 0 nSKu^tW 

2 1 V-^*fi 

2 2 KlW>«® 

2 3 8ft*>'j3>« 

2 4 >j*ai"Ja>« 

25. 32, 34, 42 m$&m 

2 6 >/-h*S 

2 7 ■/ 

2 9 pavjav^** 

3 0 n' 3th~u4>MtC 
3 1 »V-X|H* 
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3 3 B&J2 

3d ****p« 

37 p^GaAsSIS 

3 8 niv-^IM 
39 nSKW>tt« 

4 0 n" teftB * 

[Bl] [02] 
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* 4 1 
4 3 Yk$m% 

DL «ilW4i2« 
GL Sil^fi^ 

sl zfrmm 

WL 

[03] 



,1 



CL OL 



^5 




4 ttftIB 




6 tfftft 



^1 



.-18 



J 



JO- »'|5Lrt^aj| 

it- ^-**jsysa 

12- AUTJtilflOSB 



[04] 

[05] 




56 *»*^|B* 
31 * + HV-7*« 
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02) 



<«fl¥9-3 2 6 20G 



[■8] 



[■9] 



43 y-Ktaftfi 

41 **** 




~r p-OoAe 



40 -Arm* 



*li - 



vie mi «i2 



FC1 



VL6 »L? WLA 



^tutt— rn rri— rrL-nrQ- 

V ttlft WLl If LP 



-Ira 



Wtfl KL7 VLB 





1 1 








WL7' 


If Li 




5 


r 5 


EJ 5 


C 


m 


1 



^JTLJTL-JTl— 



TT-JTL-rri- 



(51} Int. CI .* 

H 0 1 L 29/m 



F I 
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